Recently, we have reported the crystal structures of 1-(4-chlorobenzoyl)-2,7-dimethoxynaphthalene and (4-chlorophenyl)(2hydroxy-7-methoxynaphthalen-1-yl)methanone (Mitsui, Nakaema, Noguchi, Okamoto & Yonezawa, 2008; Mitsui, Nakaema, Noguchi & Yonezawa, 2008). As a part of our ongoing studies on the synthesis and crystal structure analyses of aroylated naphthalene derivatives, this paper reports the crystal structure of the title compound, prepared by ethylation of (4-chlorophenyl)(2-hydroxy-7-methoxynaphthalen-1-yl)methanone with ethyl iodide.
In the title compound, C 20 H 17 ClO 3 , the naphthalene and benzene rings form an interplanar angle of 83.30 (8) . The conformation around the central C O group is such that the C O bond vector forms a larger angle to the plane of the naphthalene ring than to the plane of the benzene ring, viz. 55.8 (2) versus 15.8 (2) . The 4-chlorophenyl groups form a centrosymmetricinteraction, with a centroid-centroid distance of 3.829 (1) Å and a lateral offset of 1.758 Å . An intermolecular C-HÁ Á ÁO interaction is formed between the 4-chlorophenyl group and the O atom of a neighbouring methoxy group, and two very weak C-HÁ Á Á contacts are present.
Related literature
For structures of closely related compounds, see: Mitsui, Nakaema, Noguchi, Okamoto & Yonezawa (2008) ; Mitsui, Nakaema, Noguchi & Yonezawa (2008 Table 1 Hydrogen-bond geometry (Å , ).
Cg1 is the centroid of the C1-C5/C10 ring.
Data collection: PROCESS-AUTO (Rigaku, 1998); cell refinement: PROCESS-AUTO; data reduction: CrystalStructure (Rigaku/ MSC, 2004); program(s) used to solve structure: SIR2004 (Burla et al., 2005); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEPIII (Burnett & Johnson, 1996) ; software used to prepare material for publication: SHELXL97.
In the molecule (Fig. 1) , the interplanar angle between the benzene ring [C12-C17] and the naphthalene ring [C1-C10] is 83.30 (8)°. The C=O bond vector lies close to the mean plane of the benzene ring (angle 15.8 (2)°), but forms an angle of 55.77 (15)° to the plane of the naphthalene ring. The conformation of these groups is similar to 1-(4-chlorobenzoyl)-2,7-dimethoxynaphthalene. On the other hand, the methoxy group is arranged toward the aroyl group [C20-O3-C8-C7 torsion angle = 177.7 (2)°] while that of the aforementioned related compound is arranged toward the naphthalene ring [-7.1 (3)°].
In both compounds, the C-O bond vector of the methoxy group lies approximately in the plane of the naphthalene ring [angle 4.2 (1)° in the title compound, 5.05 (9)° in the related compound].
In the crystal structure, the naphthalene rings interact with ethyl groups [C7···H18A = 2.87 Å, C7···H18B = 2.88 Å] and methyl groups [C5···H20B = 2.75 Å] of the adjacent molecule along the a axis (Fig. 2) . The neighboring inversion-related ethyl groups interact with each other [H19C···H19C = 2.39 Å] along the c axis. The C=O groups interact with benzene rings [O1···H17 = 2.66 Å] along the b axis ( Fig. 3 ). Adjacent 4-chlorophenyl groups related by crystallographic inversion centers are exactly antiparallel and the perpendicular distance between the mean planes of these groups is 3.402 (1) Å (Fig. 4 ).
The centroid-centroid distance between the two antiparallel phenyl rings is 3.829 (1) Å and the lateral offset is 1.758 Å, indicating the presence of a π-π interaction. Moreover, molecules are linked by C-H···π interactions. The methyl group acts as a hydrogen-bond donor and the π system of the naphthalene ring [C1/C2/C3/C4/C5/C10 ring (with centroid Cg1)] of an adjacent molecule acts as an acceptor, viz. C20-H20B···π, C20-H20C···π ( Fig. 2 and Table 1 ). Intermolecular C-H···O hydrogen bonds between the methoxy O and an H atom of the 4-chlorophenyl group of the adjacent molecule are also found along the c axis (C13-H13···O3 i ; Fig. 2 and Table 1 ).
Experimental
(4-Chlorophenyl)(2-hydroxy-7-methoxynaphthalen-1-yl)methanone (0.13 g, 0.40 mmol) was dissolved in acetone (1.0 ml) and aqueous 0.8M NaOH (1.0 ml). EtI (0.31 g, 2.0 mmol) was added and the reaction mixture was heated at reflux for 6 h.
Upon cooling to ambient temperature, the mixture was poured into H 2 O (5 ml) and CHCl 3 (5 ml), and the aqueous layer was extracted with CHCl 3 (3 × 5 ml). The combined organic layers were washed with brine (3 × 20 ml), and dried over MgSO 4 overnight. The solvent was removed in vacuo and the crude material was purified by recrystallization from hexanes to give the title compound as colorless blocks (m.p. 365.5-366.0 K, yield 95 mg, 70%). 8, 159.1, 154.8, 139.4, 137.1, 133.2, 131.3, 130.7, 129.7, 128.7, 124.5, 121.7, 117.2, 111.5, 102.3, 65.0, 55.2, 14.6; IR (KBr): 1671 , 1624 , 1582 , 1511 , 1464 , 1249 , 1227 , 1046 ; HRMS (m/z): [M + H] + calcd for C 20 H 18 ClO 3 , 341.0945; found, 341.0903.
Refinement
Rigid bond restraints were applied to the U ij values of the naphthalene ring (C4-C7) (5 restraints with the DELU command in SHELXL97). Further restraints were used to generate similar U ij values for the atoms of naphthalene ring (18 restraints with the SIMU command in SHELXL97). All H atoms were visible in difference maps but were subsequently placed in calculated positions and refined as riding, with C-H = 0.95 (aromatic), 0.98 (methyl) and 0.99 (methylene) Å, and with U iso (H) = 1.2U eq (C). Fig. 1 . Molecular structure with displacement ellipsoids at 30% probability for non-H atoms. (7) 0.0496 (7) 0.0002 (6) O2 0.0841 (10) 0.0855 (10) 0.0595 (8) −0.0073 (8) 0.0306 (7) 0.0064 (7) O3 0.0712 (9) 0.0656 (9) 0.1016 (11) 0.0101 (7) 0.0435 (9) 0.0261 (8) 
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